phenotype frequencies for 887 unselected mentally retarded patients were within the range reported for normal European populations. Of these sera, 2% initially classified as anhaptoglobinemic by subjective appraisal of starch-gel electropherograms were subsequently shown to be hypohaptoglobinemic. This frequency of hypohaptoglobinemia is similar to that reported for normal populations. Sixteen of the hypohaptoglobinemic cases were reinvestigated, and all but one showed some evidence of hepatic dysfunction.
Materials and Methods

Patient Material
The subjects reside in a hospital for the mentally subnormal, and comprised 470 males and 417 females.
They were unselected other than they were in good general health at the time of the investigation.
The principal diagnoses were: mongolism (148 cases), tuberous sclerosis (12 cases), and phenylketonuria (6 cases); the remainder were of doubtful etiology. done in batches of 10-12 on horizontal starch gel (15 X 0.6 cm) at 13 V/cm at 5#{176}C overnight. All the samples were inserted on strips of 3 MM filter paper (7 ml for the hypohaptoglobinemic sera, and 15-60 mg/100 ml for the control sera.
Methods
Blood
Results
Haptoglobin phenotype frequencies.
The frequencies of the three main types, together with the number of hypoand anhaptoglobinemic sera, are shown in Table 1 . There were no detectable sex-linked differences (x2 = 7.2, P = 0.2). After removing those cases of doubtful phenotype, and combining the two sexes, the frequency of the lip 1 gene was 0.38 (9). The frequencies do not deviate from the Hardy-Weinberg equilibrium (xt = 0.94), and are similar to those reported for various European populations (10-13). None of the rare variants were detected in the sample. The frequency of the HP 1 gene for the mongoloid group (0.39) did not differ significantly from the remainder of the sample. Of the 18 hypo-. and anhaptoglobinemic subjects in Table 1, 16 were available for further investigation. By using twice the volume of serum, it was possible to assign phenotypes to four of them, and the remaining cases were either corrected or confirmed (Table 2) . For an accurate estimation of haptoglobin by radial diffusion, the precise phenotype must be known, because equiconcentrations of the different phenotypes diffuse at differing rates. In Table 2 , the subjects reported as Hp 2-0 had to be treated as HP 2-2, which may overestimate the concentration of haptoglobin. The anhaptoglobinemic subjects are shown as the range of possible concentrations and in the subsequent correlations with other quantitative data the mean of this range was used. Comparison of the haptoglobin concentrations of the subsample with control data in Table 2 shows that all the subsample fell below 2 SD of the normal mean for their phenotype. Table 2 also shows that the concentration of haptoglobin reflects closely the subjective evaluation of the starch-gel electropherogram, and, by inference, the term "anhaptoglobinemia" is often used for those cases in which the concentration of haptoglobin is less than 50 mg/100 ml. The frequency of the slower-running B zone of the LAS in the subsample is similar to that found in subjects with normal haptoglobin concentrations, but who were under treatment with the anticonvulsive drugs Mysoline and Phenytoin (Table 3) . Table 4 lists the phenotypes of the subsample in several serum and red cell polymorphic systems. With the exception of a scarcity of Hp 1-1, the gene frequencies are those expected for a normal population.
The apparent excess of HP 2-2 in hypohaptoglobinemia has been noted elsewhere (15) (16) (17) (18) .
Haptoglobin has been shown to be decreased as a sequel to hemolytic (19) (20) (21) (22) (23) (24) and pernicious anemia (25) .
In the subsample, the hemoglobin concentration was found to be within normal limits and no abnormal bands of hemoglobin were detected after starch-gel electrophoresis. Table 5 , column 4 indicates the number of hypohaptoglobinemic subjects whose values could be considered as elevated for any particular test. In only one subject were we not able to detect such an elevation in one or more tests.
Discussion
The data outlined above suggests that there are no significant differences in the phenotype frequencies either of mentally subnormal persons in general or of the largest diagnostic group (mongolism) in particular.
The frequency of 2% hypehaptoglobinemic subjects is similar to that found for a sample of healthy Caucasian males (26 (28) has shown the mean concentrations of haptoglobin in six cases of cirrhosis to be 100 mg/100 ml (normal mean, 160 mg/100 ml), which is a much less severe depletion than that we have encountered, but the same author reports a mean of 41 mg/100 ml in four cases of cirrhosis with portocaval anastomosis. In our hypohaptoglobinemic subsample, there is some evidence for hepatic involvement. 
Storiko
